Aim: The aim of this study is to determine the possible links between attention-deficit hyperactivity disorder (ADHD) and the presence of concomitant addictions with or without substance use in a French student population. Measures: A battery of questionnaire measuring socioeconomic characteristics, university curriculum, ADHD (Wender Utah Rating Scale and Adult ADHD Self-Report Scale), substance consumptions (alcohol, tobacco, and cannabis), and behavioral addictions [(eating disorders (SCOFF)], Internet addiction (Internet Addiction Test), food addiction (Yale Food Addiction Scale), compulsive buying (Echeburua's), and problem gambling (The Canadian Problem Gambling Index)] and measures of physical activity (Godin's Leisure Time Exercise Questionnaire) was filled up by university students in Rouen and Nanterre in France. Results: A total of 1,517 students were included (472 from Paris Nanterre and 1,042 from Rouen). The mean age was 20.6 years (SD = 3.6) and the sex ratio male to female was 0.46. The prevalence of ADHD among the students (current ADHD with a history of ADHD in childhood) was 5.6%. A quarter (25.7%) of students had already repeated their university curriculum, compared to 42.2% among the students with ADHD. Students with possible ADHD had repeated classes more often and believed to have a lower academic level than the students without ADHD. Significant differences were found as students with ADHD were less likely to succeed in their studies (repeated classes more often) than non-ADHD students, and considered their academic level to be lower. They also had significantly higher scores on substance (alcohol, cannabis, and tobacco) as well as behavioral addictions (gambling, compulsive buying disorder, eating disorders, and Internet addiction). Conclusion: It seems essential to determine students' problems and propose interventions adapted to students' needs, in order to reduce the negative impact on their future academic and global successes.
INTRODUCTION
Attention-deficit hyperactivity disorder (ADHD) is a chronic disorder characterized by symptoms of inattention, hyperactivity, and impulsivity that fail to match the normal developmental level of the child [Diagnostic and Statistical Manual of Mental Disorders-5 (DSM-5); American Psychiatric Association [APA] , 2013]. Three diagnostic presentations have been cited: (a) combined, (b) inattentive, and (c) hyperactive-impulsive. Diagnosis is based on the presence of symptoms before 12 years old, and in at least two settings (scholar, professional, social, or familial) (DSM-5; APA, 2013) . Globally, 5% of school-aged children suffer from ADHD (DSM-5; APA, 2013) . Thus, ADHD is one of the most common neurodevelopmental disorders in this population. Furthermore, according to a study performed in 10 countries, 50% of childhood ADHD persists into adulthood (Lara et al., 2009) . Global prevalence of ADHD in adulthood is estimated to be between 1.2% and 7.3% and thus remains important (Fayyad et al., 2007) . The prevalence of ADHD in France is estimated at 2.99% (Caci, Morin, & Tran, 2014) . These authors found signs of attentional disorders among close relatives requiring a screening and assessment of the relatives.
Studies investigating ADHD and its links to addictions in student populations are rare, despite its deleterious consequences. Moreover, the scarce literature that exists is controversial (Howard & Pritchard, 2017) .
A more recent study included 26,744 participants from different countries (Belgium, France, Germany, Italy, Colombia, China, Lebanon, Romania, Brazil, etc.) and found an estimated prevalence of 7.3% for ADHD in France (Fayyad et al., 2016) . This prevalence seemed to be much higher compared to other countries. The French sample consisted of 727 participants in the age range of 18-44. In this study, the most comorbid disorders associated with ADHD involved mood disorders, anxiety disorders, eating disorders, and substance-use disorders. ADHD was found to be the temporarily a primary disorder, i.e., the first to appear in the person's life. This emphasizes the importance of early detection and follow-up in adulthood. ADHD is significantly associated with a higher level of negative consequences (e.g., addictive behavior, personal, and social problems; Elmore, Nikolas, & Canu, 2017) . This being said, ADHD is an underdiagnosed and very often untreated disorder, with serious consequences. This reinforces the need to develop early detection programs and interventions adapted to the target population (i.e., the students in our case; Fayyad et al., 2016) .
It is important to study ADHD in these students, given their psychological distress, low levels of self esteem, and quality of life that they experience due to ADHD (Nicastro et al., 2017) . Considering this fact, it seems necessary to have robust protocols of evaluation of this phenomenon among the students (Tinklenberg, Patel, Gelman, & Albucher, 2017) .
As mentioned earlier, ADHD is often associated with comorbid conditions including addictive disorders. Links (Groen, Gaastra, Lewis-Evans, & Tucha, 2013; Starcevic & Khazaal, 2017) between ADHD and addictions, with or without substances use, have been reported in various studies. However, there is no French epidemiologic study in adults concerning the possible link between addictions and ADHD. Although the links between problem gambling and ADHD are the most investigated in literature, Porteret, Bouchez, Baylé, and Varescon (2016) show that people with a possible ADHD also indulged in compulsive buying (23.4%), problem gambling (7.4%), and compulsive sexual behaviors (2.4%). As for Internet addiction, Leménager et al. (2018) found higher prevalence rates of lifetime and current ADHD in addicted group of Internet users than problematic and healthy groups. Moreover, Kim, Lee, Lee, Namkoong, and Jung (2017) , in their study, showed that the severity of Internet addiction significantly predicted most dimensions of ADHD symptoms.
A recent French study of prevalence including ADHD individuals, seeking help in addiction treatment centers, showed positive correlations between ADHD and multiple addictions, with or without substances (Fatséas et al., 2016) . Thus, ADHD could be associated with other addictive disorders. Results of a large cross-sectional study among French university students (N = 4,816), which used the same questionnaire as ours [Adult ADHD Self-Report Scale (ASRS)], show dose-dependent associations between screen time and self-perceived levels of attention problems and hyperactivity (Montagni, Guichard, & Kurth, 2016) .
The aim of this article is to study the possible links between ADHD and addictions with or without substance and other negative consequences. Our objectives are twofold: (a) to highlight the prevalence of ADHD in a student population and determine factors associated to ADHD [gender, body mass index (BMI), financial difficulties, academic field, and estimated academic level] and (b) to highlight the presence of addictive disorders [alcohol, tobacco, cannabis, compulsive buying disorder, problematic Internet use (PIU), pathologic gambling disorder, and eating disorders].
METHODS

Participants and procedure
A multicenter cross-sectional study was conducted between October 2015 and April 2016 among French college students. This study was conducted in various campuses of two universities in France: Rouen University (Normandy) and Paris Nanterre University (Greater Paris area).
The students were recruited between October 2015 and February 2016, during their medical check-up (Rouen University) or during mandatory lectures (Rouen and Paris Nanterre University). All students filled an anonymous hard-copy self-questionnaire. The questionnaire took approximately 15-20 min to fill.
MEASURES
Socioeconomic characteristics
The anonymous and confidential questionnaire filled by the university students included sociodemographic characteristics, such as age, gender, job, scholarship status, accommodation status (in a rented accommodation, living with parents, or on campus), marital status, and financial difficulties.
University curriculum
Students were divided into four curriculum groups: (a) the healthcare group (medicine, pharmacy, nursing, physiotherapy, midwifery, and radiology technician studies); (b) the engineering group (engineering schools); (c) the technology group (studies of shorter duration and technical curriculum); and (d) the mixed group universities (literature, sciences, and art).
The academic year of study (1, 2, 3, or more) and the repetition of an academic year were also collected. The estimated academic level (low, middle, and high) was recorded.
Attention-deficit hyperactivity disorder (ADHD)
Wender Utah Rating Scale (WURS-25; Ward, Wender, & Reimherr, 1993 ) is a 25-item scale used to evaluate the presence and severity of ADHD symptoms in adults that might have been present during childhood.
The ASRS is a self-report screening scale of ADHD symptoms in adults. It was developed by the World Health Organization and is based on the DSM-IV criteria (ASRS-V1.1; Kessler et al., 2007) . For this study, we used the revised 6-item version. Items 1-4 assess the gravity of inattention and items 5 and 6 assess hyperactivity. Students having a score of 46+ on the WURS and a score of 11+ on ASRS were categorized as having a potential ADHD.
Tobacco and cannabis use
All students reported their tobacco status as current or never smokers. A current smoker is defined as smoking at least one cigarette per day. Cannabis use in the previous year was recorded with a dichotomous "yes/no" question. An occasional cannabis user is defined as someone who has consumed cannabis at least once in the previous 12 months. A regular user is defined as someone who has consumed cannabis at least 10 times in the last month.
Alcohol use
Students who reported consuming, on a single occasion, five or more alcoholic drinks for males, and four or more alcoholic drinks for females were classified as binge drinkers (Naimi et al., 2003) . Binge drinking is defined as either occasional (i.e., once a month or less) or frequent (i.e., more than twice a month).
Alcohol abuse problems were assessed using the French version of the Alcohol Use Disorders Identification Test questionnaire designed to identify hazardous drinkers, harmful drinkers, and drinkers at risk of alcohol dependence (Gache et al., 2005) . A score below 8 for males or 7 for females indicates no problems with alcohol. A score between 8 and 12 for males or between 7 and 11 for females indicates hazardous drinking, and a score above 12 for males or 11 for females indicates risk of addiction. The Cronbach's α test was .83.
Physical activity
The Godin's Leisure Time Questionnaire is based on three open-end questions measuring the frequency (0-7) of strenuous (i.e., jogging), moderate (i.e., fast walking), and light (i.e., easy walking) exercise for sessions more than 15 min during a subject's leisure time in the preceding week (Godin & Shephard, 1985) . The weekly frequencies of strenuous, moderate, and light activities are multiplied by 9, 5, and 3 metabolic equivalents (METs), respectively. Total weekly leisure activity (0-119 MET/min) is calculated by summing the products of the three separate components. Importantly, the score of 9 for strenuous exercise reflects one, 15-min bout per week, whereas the score of 9 for light exercise reflects three, 15-min bouts per week. The health contribution score (i.e., equivalent of time spent in moderate to vigorous physical activity) is calculated from the frequency of strenuous and moderate activities only. The frequencies for strenuous and moderate activities are multiplied by 9 and 5 METs, respectively, and then summed into a health contribution score (0-98) that reflects MET/min per week. The scores are then classified into three categories: active (substantial benefits; 24 or more MET/min per week), moderately active (some benefits; 14-23 MET/min per week), and insufficiently active (less substantial or low benefits; 13 or fewer MET/min per week).
Eating disorders
The SCOFF Questionnaire was used to assess eating behaviors. This questionnaire is a screening tool used to identify eating disorders, including anorexia nervosa, and bulimia nervosa in young adults. It includes five dichotomous questions, and 1 point is given for every positive answer. Two or more positive answers indicate possible eating disorders (Morgan, Reid, & Lacey, 1999) . The Cronbach's α test was .76.
Internet addiction
The Internet Addiction Test (IAT) is a 20-item scale that evaluates the level of preoccupation, compulsive use of Internet, behavioral problems, emotional changes, and impact of Internet use on an adolescent's functioning. The IAT includes 20 items rated on a 5-point scale ranging from "very rarely" (one) to "very frequently" (five). The following cut-off scores were adopted in order to assess Internet addictive behavior (IAB): no signs of IAB (score <50), at risk for IAB (50-69), and IAB (70-100). The test had high internal reliability (Cronbach's α = .92; Young, 2013) .
Food addiction
The Yale Food Addiction Scale abbreviated version is a 9-item, self-report scale designed by Gearhardt, Corbin, and Brownell (2009) to measure the symptoms of food addiction during the past 12 months. The authors developed this scale to identify people exhibiting signs of addiction regarding specific types of foods (e.g., high fat and sugar) by extrapolating the DSM-IV-TR criteria for substance dependence to the field of eating behaviors (Gearhardt et al., 2009 ).
Compulsive buying disorder
The Echeburua's clinical screen test was used to assess online compulsive buyers. The test was adapted to the Internet use by the author himself. Echeburua's screener explores loss of control, post-purchase guilt, and negative consequences, such as financial problems or personal relationships. A person is considered to have a compulsive buying disorder, if he or she answers positively to at least two questions on this 5-item screening test (Echeburua, 1999) .
Gambling disorder
The Canadian Problem Gambling Index assesses two domains of problem gambling: the problem gambling behavior and its consequences on the individual or others. The 9-item index is also referred to as the Problem Gambling Severity Index (PGSI). Depending on how a respondent scores on these nine PGSI items, he or she may be classified as being in one of four gambler subtypes: (a) non-problem gambler (score = 0), (b) low-risk gambler (score = 1-2), (c) moderate-risk gambler (score = 3-7), and (d) problem gambler (score >7) (Ferris & Wynne, 2001 ).
Statistical analysis
There were no missing data for the main variables. Qualitative variables and quantitative data were compared using Pearson's χ 2 test and Student's t-test, respectively. Variables with p < .20 from the univariate analysis were then introduced into a multivariate model (logistic regression) to determine the factors associated with ADHD adjusted odds ratios (AOR). Their 95% confidence intervals (CI) were calculated. Logistic regressions were separately performed for consumptions and behaviors; the results were adjusted to universities, gender, field, and financial difficulties. Associations were considered statistically significant when p < .05. The analysis was conducted using Xlstat-Biomed 2016.
Ethics
This observational study design was approved by The French Electronic Data Protection Authority (Commission Nationale de l'Informatique et des Libertés) and by Rouen University Hospital's Institutional Review Board without mandatory informed consent. This research is conducted in accordance with the Declaration of Helsinki.
RESULTS
Sociodemographic characteristics
A total of 1,517 students were included in this study (472 students from Paris Nanterre University and 1,042 from Rouen University). Sociodemographic characteristics are presented in Table 1 . The mean age was 20.6 years (SD = 3.6) and male to female sex ratio was 0.46. The prevalence of ADHD (defined as current ADHD with a history of ADHD in childhood) among the students was 5.6% (95% CI: 4.4%-6.8%); 
(ASRS).
A quarter of these students (25.7%) had repeated their university curriculum, compared to 42.2% among students with ADHD. Students with possible ADHD had repeated their classes more often and felt they had a lower academic level than those without ADHD (AOR = 1.98; 95% CI: 1.19-3.30 and AOR = 2.57; 95% CI: 1.42-4.62, respectively). They also reported financial difficulties (AOR = 2.04; 95% CI: 1.23-3.37) ( Table 1 ).
ADHD and substance use
A total of 26.2% of students were smokers, 4.3% were regular users of cannabis, and 26.2% were casual consumers. Eight percent presented frequent binge drinking and 9.5% were at risk of alcohol addiction. Students with ADHD were more at risk of hazardous and alcohol dependence than the students without ADHD (AOR = 2.47 ; 95% CI: 1.26-4.85 and AOR = 4.08; 95% CI: 1.26-4.86, respectively) ( Table 2 ).
ADHD and other behaviors
A total of 62.0% of students had sufficient physical activity, whereas 24.2% had insufficient physical activity. Approximately, 18.3% of students suffered from an eating disorder and 4.5% had food addiction. Ten percent of students had behaviors at risk linked to the Internet use or cyber addiction and 13.4% had an online compulsive buying behavior. Around 9.9% of these students showed a pathologic gambling behavior. There were no differences in the different types of gambling whether the students had or did not have a ADHD, except for the online games where students with a possible ADHD played (21.5% vs. 13.0%; p = .03) more frequently than the ones without ADHD.
ADHD was significantly associated with a risk of cyber addiction (AOR = 3.87; 95% CI: 2.14-7.01), online compulsive buying (AOR = 3.38; 95% CI: 2.02-5.65), and food addiction (AOR = 2.27; 95% CI: 1.05-4.88) ( Table 3) . Note. Adujsted on universities, gender, cursus, and financial difficulties. ADHD: attention-deficit hyperactivity disorder; AOR: adjusted odds ratio; CI: confidence interval. Table 3 . Addictive behaviors associated with ADHD (N = 1,517) Note. Adujsted on universities, gender, cursus, and financial difficulties. GLTEQ: Godin's Leisure Time Questionnaire; ADHD: attentiondeficit hyperactivity disorder; AOR: adjusted odds ratio; CI: confidence interval; ICJE: Indice Canadian du Jeu excessif (Canadian Index of Excessive Gambling); YFAS: Yale Food Addiction Scale.
DISCUSSION
The aim of this article was to highlight the prevalence of ADHD in a student population, as well as the possible links between the presence of a possible ADHD and the presence of addiction behaviors. We found that 5.6% of the student population had ADHD. Our results are similar to those of Groen's and Starcevic's meta-analyses (Groen et al., 2013; Starcevic & Khazaal, 2017) . According to these studies, ADHD affects 4%-5% of adults. Fayyad et al. (2016) found an ADHD prevalence of 3.4% among individuals aged between 18 and 24 years. This prevalence is slightly lower than ours. It could be due to the tools used to evaluate ADHD. In their study, Fayyad et al. administered the Composite International Diagnostic Interview (CIDI) to their 26,744 participants. We used the WURS-25 and ASRS as fast and self-assessed evaluation methods to evaluate a possible ADHD. Furthermore, 31.8% of our population consisted of men, compared to 68.5% in the study of Fayyad et al. (2016) , which can possibly justify the difference in results.
Students with a possible ADHD were significantly more likely to report financial difficulties, repeat an academic year in university, and estimate their academic level to be low. Our results were similar to those found in the literature, since ADHD during childhood is commonly associated with an increased risk of poor academic performances that persist into adulthood (DuPaul, Morgan, Farkas, Hillemeier, & Maczuga, 2016; Fayyad et al., 2016; Tovar, Costes, & Eroukmanoff, 2012) .
Concerning substance use, significantly more cannabis users, both occasional and regular, suffered from ADHD. On the other hand, students with ADHD were more prone to have binge drinking and alcohol-related problems (hazardous drinking and risk of addiction). In addition, students with ADHD were also more likely to have high scores on the SCOFF Questionnaire (screening on eating disorders), to report PIU, and to have compulsive buying, gambling problems, and food addictions.
Our results confirm the association between ADHD and polyaddiction found in the literature. In fact, there is a lot of research concerning the positive association between ADHD and gambling (Fatséas et al., 2016; Retz, Ringling, Retz-Junginger, Vogelgesang, & Rösler, 2016; Theule, Hurl, Cheung, Ward, & Henrikson, 2016; Tovar et al., 2012) . Nevertheless, certain studies show contradictory evidence with regard to the prevalence of addictions in people with ADHD (Howard & Pritchard, 2017) . Our results were not surprising, since ADHD is generally associated with risky behaviors and decision-making problems (Dekkers, Popma, Agelink van Rentergem, Bexkens, & Huizenga, 2016) . Furthermore, it seems that gambling issues are stimulated by the predominant impulsivity in individuals with ADHD (Dai, Harrow, Song, Rucklidge, & Grace, 2016; Waluk, Youssef, & Dowling, 2016) . According to Abozari et al. (2015) , individuals with ADHD who are not treated have more serious problems (Abouzari, Oberg, Gruber, & Tata, 2015) , cognitive problems, and excessive use of caffeine (Chamberlain, Derbyshire, Leppink, & Grant, 2015) . This should promote an earlier screening and management.
Our results concerning PIU were consistent with those found by Dalbudak et al. (2015) . Students with Internet addiction would often suffer from ADHD (Ong & Tan, 2014; Starcevic & Khazaal, 2017; Tateno et al., 2016) . It is important to note that high impulsivity was present in the five types of addictions (Walther, Morgenstern, & Hanewinkel, 2012) .
Logistic regression throws light upon the possible links between ADHD and behavioral addictions, especially problem gambling. It also allows us to trace a profile: students with a possible ADHD are males, with a high BMI, having financial difficulties, and not so satisfactory academic results.
These results were consistent with those found by Fayyad et al. (2016) . Adults having a positive score on ADHD scales were more often male, previously married, with a low educational status. ADHD in adulthood was highly related to comorbidities, such as anxiety, mood changes, substanceuse disorders, and professional impairments (days off, impaired cognition, and social interactions). Moreover, links between obesity and food addiction are already hypothesized by Weissenberger et al. (2017) .
It is essential to continue the research in student population. In fact, in adults, it is important to consider the selfperception of ADHD, which causes an underestimation of the diagnosis (Cheng et al., 2016) and subsequently no request for help. In another study including 423 young adults, 20.3% showed symptoms of ADHD, but only 7.3% were clinically diagnosed, in spite of Internet dependence. In addition, since the symptoms were subjective, it was possible to have people seeking for treatment without truly suffering from ADHD. They could be seeking for benefits believed to be related to psychotropic drugs (Leppma, Long, Smith, & Lassiter, 2017) .
Several limitations deserve consideration while interpreting the findings of this study. Self-questionnaires were only used. This study also only included two universities (medical studies and human sciences); other institutions, such as engineering schools, among others, were not represented. Developmental data were not included and data concerning the potential evolution of ADHD and psychopathologic variables, such as anxiety and depression, were not evaluated. In their cross-national epidemiological study, Fayyad et al. (2016) found that adult ADHD was highly comorbid with DSM-IV/CIDI anxiety, mood, behavior, and substance disorders, and significantly associated with role impairments (days out of role, impaired cognition, and social interactions) when controlling for comorbidities. Treatment seeking was low in all countries and targeted largely to comorbid conditions rather than to ADHD. This study shows that ADHD is prevalent, seriously impairing, and highly comorbid but vastly underrecognized and undertreated across countries and cultures.
Furthermore, as Starcevic and Khazaal (2017) suggest, there is a need to continue to investigate the deep links between ADHD and behavioral addictions. It is equally important to investigate the links between ADHD and other psychopathological behaviors such as anxiety and depression as well as expectancies toward these behaviors such as in the case of alcohol, which can be a mediator in the maintenance of addictions in individuals with neurodevelopmental disorders (Elmore et al., 2017) . The overlapping symptoms between ADHD and comorbid psychopathologies represent challenges for diagnosis and treatment. Guidelines recommend that when ADHD coexists with other psychopathologies in adults, the most impairing condition should generally be treated first (Katzman, Bilkey, Chokka, Fallu, & Klassen, 2017) .
CONCLUSIONS
This study found a 5.6% prevalence of probable ADHD in a student population. These students with ADHD had academic difficulties (which can affect their motivation levels and therefore cause a decline in their self esteem and self efficacy). These students present problems with both substance (alcohol, cannabis, and tobacco) as well as behavioral addictions (problem gambling, compulsive buying, eating disorders, and PIU). At the time, when the number of students in higher education in France is increasing exponentially, where the percentage of failure in the first year is high, it is necessary to recognize and understand the various health issues that these students may experience. We believe that it is the first step in order to propose multidisciplinary health interventions (psychological, physical activity, nutrition, etc.) to these students, so that they have a fair chance at succeeding in their academics as well as achieving a satisfactory level of quality of life.
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